Following previous work, climatological statistics and computational methods are presented for obtaining the quantiles of first one-inch 24-hour snowfall. These are employed in computing the .05, .lo, .30, .90 quantiles for 164 United States and Alaskan first-order Weather Bureau
INTRODUCTION
The one-inch snowfall threshold is defined as the first day in fall or winter on which one inch or more of snowfall has occurred. This is expressed as a date; i. e., by day and month. It is a typical climatological threshold variable since it expresses the time at which some critical value is passed.
The climatological analysis for such snowfall thresholds was developed by Thom [l] and applied to various values of the threshold. He found that threshold date is approximately normally distributed for years in which a threshold value occurs. If the threshold value occurs every year or with a probability approaching one, the threshold date distribution is a normal distribution on day number counted from July 1. If the threshold does not occur every year, it was found that the threshold distribution could be expressed as a mixed distribution. This is a mixture of years with no threshold occurrence and years with threshold occurrence, the threshold occurrences being further distributed as to date. This theory led to expressions for the threshold quantiles and the mean threshold date.
The one-inch threshold quant'iles are given for .05, .lo, .30, and .90 probability for 164 cities in the United States and. Alaska. These should be use,ful in many types of planning problems. In particular, they will be of interest 443112-57-1 stations.
to snow tire manufacturers, snow removal equipment manufacturers, and those who are responsible for the removal of snow from streets and highways. The raw data employed in this study were originally compiled for a manufacturer of snow tires.
THE THRESHOLD DISTRIBUTION
The general threshold distribution function was given
Here G(t) is the probability of a threshold Occurrence before date t , p is the probability of a year with a threshold occurrence, F(t) is the probability of a threshold occurrence before t in years which have threshold occurrences, and q(t>365) is the probability of no threshold occurrence and is included only after F(t) approaches one. The non-occurrence of a threshold here is formally equivalent to the occurrence of a threshold outside the dated threshold population, or outside the 365-day year allowed for thresholds to occur and therefore not considered as an occurrence.
Although the result is the same, the threshold distribution may be developed in a somewhat different fashion as follows: According to the development above, P(t) is the probability of a threshold occurring before t, hence, 1 -F(t) is the probability of a threshold after t . We may in [l] as
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now express the distribution function for a threshold after t as
Hence, the distribution function for a threshold before t is
This becomes identical with equation (1) when we add Q, the probability of no threshold occurring, and meets the condition that a distribution function must approach unity as t.increases without limit. Equation (3) may also be looked upon as a conditional probability; i. e., the product of the probability of a threshold occurring by the probability that it will occur before t , given that a threshold has occurred. Graphical illustrations of the frequency distribution and distribution function are given in [l]. Equation (3) w i l l be found convenient for the computation of the quantiles.
In reference [l] the hypothesis that F(t) is a normal distribution function was examined and the hypothesis of normality found to be well met by the samples studied. Similar procedures were applied in examining the normality hypothesis for this much larger sample of stations on the one-inch threshold. As was to be expected, statistical analysis showed no general significance departure from normality. Hence, we have again assumed t to be approximately normally distributed with estimated mean t and standard deviation s.
COMPUTATION OF THE QUANTILES
Since the quantiles are inverse functions of the variate, they may be obtained by inverting equation (3). Writing
N(t) for F(t) to indicate a normal distribution, equation (3) becomes
N(t) = G(t) IP.
Inverting the function on the left gives t=N-'[G(t)/p] (4)
In order to use the standard normal tables, t must be converted to the standardized variate x= (t-z)/s. Substituting this in (4) we find
where t G is a quantile with probability a(x).
Using the climatological series of one-inch thresholds the mean 7 and the standard deviation s were estimated in the usual fashion. Since p is the probability of such 8 threshold occurrence, it was estimated by the ratio of the number of years with thresholds to the total number of years of record n. These are shown for each station in Converting this day number to date we find t.os=1/2, or January 2, which agrees with table 1. I t is clear that any quantile may be readily obtained by this procedure.
I t should be noted that since p is the amount of probability in the actual occurrence of a threshold, the quantile probabilities cannot exceed this amount.
Hence, when the computed quantile probability exceeds p there is no entry in the table. No stations were included where the probability of a threshold occurrence was less than 0.10. Each quantile t.05, etc., of table 1 is the date for which the probability of one inch or more in 24 hours occurring earlier in date is the quantile probability. Thus, for Burlington, Iowa, as seen in the table, the probability of a threshold occurrence before 10123 is 0.05, before 1112 is 0.10, before 11/21 is 0.30 and before 1/6 is 0.90. Also in other terms, the first one-inch 24-hour snowfall will occur on the average once in 20 years before 10123, once in 10 years before 11/2, about once in 3 years before 11/21) and in nine out of ten years before 116.
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